INTRODUCTION
The Jurassic Brushy Basin Member of the Morrison Formation is typically interpreted as a meandering stream floodplain depositional ecosystem, with all the subenvironments associated with such a system (Dodson et al., 1980; Parrish et al., 2004; Gates, 2005) . It is exceptionally rich in vertebrate fossils, with localities being accumulations of multiple organisms (e.g., Bilbey, 1998; Richmond and Morris, 1998; Foster, 2003; Gates, 2005) . These accumulations have primarily been associated with meandering river floodplain deposits including point bar deposits, channel lags, crevasse splays and oxbow lakes . Drought-induced mass mortalities are commonly used to explain the accumulations in what has been interpreted to be a semi-arid environment and references therein; Gates, 2005) . Although dinosaur assemblages have been described in deltaic deposits along marine margins and tetrapod assemblages have been described in deltaic deposits along lake margins, especially associated with rift basins (Rogers, 1990; Alberdi et al, 2001; Mancuso and Marsicano, 2008; Eberle et al., 2010; Rogers et al., 2001) , identification of dinosaur accumulations in deltaic deposits along lake margins are rarely identified.
Stratigraphic studies of the Aaron Scott Site (Figure 1 ) in central Utah indicate that this site was located on a delta along the margin of a large inland lake (Jeffery et al., 2011) . Previous studies of the Morrison Formation indicate that groundwater fed marshlands occur and carbonate lacustrine environments have been described in lowlands, especially in Colorado (Jackson, 1979; Lockely et al., 1986; Dunagan, 1998; Dunagan and Turner, 2004) . The wellexposed strata of the Brushy Basin Member at the Aaron Scott Quarry shows patterns consistent with a prograding delta system in which sediments were deposited during the progressive fill of a large lake. Bone accumulations of this sort are previously unrecognized in the Morrison Formation and are rare for vertebrate assemblages in general, and it has been suggested that fluctuations in base level are the major factor responsible for the accumulation and preservation of bones at this site (Jeffery et al., 2011) . The occurrence of vertebrate accumulation in relation to this lake basin fill provides a unique opportunity to characterize the taphonomic patterns of a lacustrine delta environment.
BACKGROUND Morrison Formation of the San Rafael Swell
The Morrison Formation is one of the most widespread units bearing vertebrate fossils in the world, extending from Arizona to Montana and from Utah to Oklahoma . Depositional patterns in the Morrison Formation are controlled by four major structural features: 1) a continental magmatic arc in California and Arizona provided sediment from the west and southwest to the Colorado Plateau (Peterson, 1994) , 2) The Elko orogenic belt and highlands in eastern Nevada and Idaho (Peterson, 1994) , 3) the ancestral Front Range and Uncompahgre uplifts in southeastern Utah and Colorado provided the majority of the sediment material for the Morrison Formation (Lawton, 1994; Peterson, 1994) , 4) the Utah-Idaho trough is genetically related to the Elko highlands and was a subsiding depression during the Middle Jurassic that was inverted to a positive FIGURE 1. General location of the Aaron Scott Site in Emery County, Utah (modified from the US Census Bureau, 2000) . structure in the latest Middle Jurassic (Peterson, 1994) . The formation was deposited during the final regression of the transcontinental seaway during the Jurassic. Individual members are not easily correlated from one region to another.
The Morrison Formation of central Utah is located along the margins of the San Rafael Swell, a broad, asymmetrical Laramide uplift roughly 75 miles long trending northeast and 30 miles wide. The eastern margin is steeply dipping and the western margin is more gently dipping (Stokes, 1986) , and eroded into numerous cuestas. Beds dip approximately 5 degrees to the west, although it is difficult to determine how much of this is structural and how much is stratigraphic (Jeffery et al., 2011) .
The Aaron Scott Quarry was discovered in 2001 and is located in Emery County, Utah, on the western flank of the San Rafael Sell southeast of the town of Ferron, Utah (Figure 1 ). The formation in this area has been divided into three membersthe Tidwell, Salt Wash and Brushy Basin ( Figure  2 ). These units are described in great detail in previous works, including the nearby Cleveland Lloyd Dinosaur Quarry (Dodson et al., 1980; Peterson and Turner, 1987; Bilbey, 1998; Gates, 2005; Hunt et al., 2006) . The basal Tidwell Member consists of mudflat, playa and sabkha environments in a transitional depositional environment from the marine Summerville Formation to the dominantly terrestrial Morrison Formation (Peterson and Turner, 1987) . The Salt Wash Member is primarily braided stream and floodplain deposits sourced from surrounding mountain ranges. The Brushy Basin Member consists of a lower gray unit, representing lacustrine environments, that interfingers with the underlying Salt Wash Member and an upper red, gray and green variegated unit representing deposits on a broad, flat alluvial plain consisting of extensive floodplain deposits with ponds and swamps as well as alkaline lakes (Dodson et al., 1980; Demko et al., 2004; Jeffery et al., 2011) . Calcareous nodular paleocalcretes are common within the floodplain deposits presenting further evidence of semi-arid conditions (Demko et al., 2004) . These calcretes become more common in the upper part of the Brushy Basin Member, where paleosols are more mature and indicate increased seasonality. Most of the alkaline lakes and oxbow lakes and swamps are thought to be shallow (less than 10 m) and small (less than 65 km) (Dodson et al., 1980) . Dodson et al. (1980) recognized that the abundance of calcretes and chert increased upward in the section, representing an increasingly arid environment.
The thickness of the Morrison Formation in this area is problematic because the beds are westward-off lapping wedges that pinch out west- ward and crop out in a broad, north-south belt. The approximate thickness is 30-50 m from the Summerville to the upper Brushy Basin Member. The upper Brushy Basin is up to 120 m thick at the site (Vandevelde, 2006) . The Aaron Scott Quarry is in the lower Brushy Basin Member.
Stratigraphic data from the Aaron Scott Quarry (Jeffrey et al., 2011) indicate that the quarry locality was on a delta plain along the eastern margin of a lacustrine environment. The quarry exposure is 15 m by 15 m and does not represent the entire length of the lake margin. The thickness of the deltaic units indicates 15 m of accommodation space in the lake (Jeffery et al., 2011) , and lake levels fluctuated within this basin depending on climate variations. Tectonic uplift of the Colorado Plateau (Steiner, 1998) could have produced a basin in the area of the San Rafael Swell. Paleomagnetic data show that the Colorado Plateau and the craton show a displacement of the paleopoles during mid-Morrison deposition, which become aligned in the late Morrison deposition, indicating that these areas were tectonically distinct prior to the late Morrison deposition. This is coincident with a hiatus, onset of volcanism, and a change in base level exhibited in the Morrison Formation .
Sequence Stratigraphy of the Aaron Scott Quarry
Sequence stratigraphic relationships of lake basin fill have been well documented for their petroleum source rock potential, and consequently their stratal geometries are relatively well known (e.g., Dam and Surlyk, 1992; Oviatt et al., 1994; Carroll, 1998; Carroll and Bohacs, 2001; Keighley et al., 2003) . The deposit at this locality is interpreted to have accumulated during a brief, climatically forced regression and subsequent rise of base level during the late stages of an overall regression within the sequence (Figure 3) (Jeffery et al., 2011 ). This drop in base level was likely the result of a temporary drought, which resulted in the drying up of smaller watering holes and the congregation of animals near available water sources such as this lake.
Historical Collections and Morrison Taphofacies
The Morrison Formation dinosaur fossils have been extensively studied since the 1800s. (see Carpenter et al., 1998; Gillette, 1999; Foster, 2003; . Studies have focused on both individual accumulations of dinosaur assemblages and summaries of published quarry data (e.g., Bilbey, 1998; Richmond and Morris, 1998; Foster, 2003; Gates, 2005) . introduced a series of papers summarizing the sedimentology and paleontology of the Morrison Formation.
One commonality among many sites in the Morrison Formation is that they are mostly multispecific accumulations (Engelmann et al., 2004 and references therein) . This has been used as evidence of drought conditions when animals that were generally not gregarious congregated along temporary or permanent watering holes where food was more readily available. The paucity of aquatic fauna such as fish, turtles and crocodiles at many sites has also supported a semi-arid environment with few perennial watering holes. This is in stark contrast to the original interpretation of the Morrison Formation as a deep water lacustrine environment, which at that time was thought necessary to support the large sauropods (Coombs, 1975) . Dodson et al. (1980) and Kirkland (2006) summarized numerous additional sites within the Morrison Formation in and around Utah. Between these two papers, six taphofacies can be discerned. These facies include: 1) channel sandstones, 2) channel levees, 3) floodplain deposits (which will be separated into reducing and oxidizing subenvironments), 4) swamps, 5) alkaline lakes and 6) freshwater lakes. The characteristics of these taphofacies are summarized in Table 1 (available online) and will be discussed further in reference to differences compared to the Aaron Scott Quarry.
The Cleveland Lloyd Site is geographically the closest published site to the Aaron Scott Quarry. The site has been the topic of much debate and has traditionally been considered a predator trap, accounting for the high accumulation of Allosaurus at this site (Dodson et al., 1980) . Bilbey (1998) described the lower Brushy Basin Member, where the Cleveland Lloyd Quarry is present, as consisting of drab colored calcareous claystone and mudstone, accumulating in restricted alkaline ponds or swampy areas. However, Gates (2005) reinterpreted the site as an ephemeral watering hole during a period of drought that became a sustained lake (taphofacies 6) with deposition of a micritic marly limestone. The microstratigraphy of this site is a 1 m thick calcareous mudstone overlain by micritic limestone that varies from 0.3 to 1.0 m (Gates, 2005) . The mudstone is structureless with a volcaniclastic origin and intraformational clay clasts. There are sandy layers within the mudstone. Hunt et al. (2006) expanded on this idea and suggested that the accumulation of the Allosaurus at this site is a population accumulation that resulted from attrition and accumulation of bones in a standing body of water. This site shares some sedimentologic characteristics with the Aaron Scott Site, although the dominant species is different. Because of the stratigraphic similarity and the geographic position, the Cleveland Lloyd Site is useful for comparison to the Aaron Scott Quarry.
Circum-lacustrine Vertebrate Taphonomy
Accumulation of bone beds on lacustrine deltas is rare. Nonetheless, Alberdi et al. (2001) summarized three circum-lacustrine bone bed accumulations in the Guadix-Baza Basin of Spain, and Mancuso and Marsicano (2008) summarized four areas of accumulation along a Triassic lacustrine system in Argentina. By combining these two reports, six lacustrine taphofacies can be summarized (Table 2; Figure 4 ): A) swampy environments on a delta plain with episodic fluvial influence (Alberdi et al, 2001 ), B) swampy/lacustrine environments (Alberdi et al., 2001 ), C) deltaic-plains (Mancuso and Marsicano, 2008), D) deltaic fronts (Mancuso and Marsicano, 2008; Alberdi et al., 2001 (described as a fluvio-deltaic setting that is periodically flooded by the lake), E) prodeltas (Mancuso and Marsicano, 2008) and F) off-shore lacustrine (Mancuso and Marsicano, 2008) . The lake described by Alberdi et al. (2001) was dominated by vertebrate remains while the lake described by Mancuso and Marsicano (2008) was dominated by plant remains with some fish and very few tetrapod body fossils. This was considered to be a result of water chemistry preventing preservation, as it is evident that tetropods were present based on trace fossils (Mancuso and Marsicano (2008) .
METHODS
Excavations at the Aaron Scott Quarry began in 2001 by Marietta College and was continued TABLE 2. Summary of taphofacies recognized in circum-lacustrine environments including 1) swampy environments with episodic fluvial influence, 2) fluvial environments which were periodically covered by lacustrine deposits (fluvio-deltaic), and 3) a swampy/lacustrine environment. Not directly reported but skeletons were disarticulated and only fish fossils were reported, high evidence of sorting through the field season 2014 by a team consisting of faculty, students and associates from Marietta College, Northern Kentucky University, the University of Cincinnati and the Cincinnati Museum Center. During early excavation, bones were mapped in situ using a traditional grid system using measurements from a datum. Starting in the 2005 field season, bones were surveyed in using a Sokkia Total Station SET610. The x, y and z coordinates and orientation of each bone were digitally recorded with respect to a new datum that was established out of the confines of the known bone distribution as well as being hand sketched onto the overall quarry map. The Cincinnati Museum acts as a repository for all specimens collected during this study. Specimens that have been curated will have the specimen abbreviation CMC VP (Cincinnati Museum Center Vertebrate Paleontology). Specimens that have not been curated will have the specimen abbreviation A.S.S. (Aaron Scott Site). Data on orientation and position of bones have been plotted using Microsoft Excel and threedimensionally using SAS to show the distribution of bones and groups of bones. Orientation of the bones has been plotted on a rose diagram. Because the sauropod bones lie stratigraphically higher than the other bones and are partially articulated, they will be considered separately from the other bones in the remaining analyses.
Bones were classified into three hydraulic groups based on a combination of Frison and Todd (1986) for sauropod material and Voorhies groups (1969) for non-sauropod vertebrate fossil material. Myers (2007) suggested that elephant bones, with the exception of the skull and mandible, are more comparable in size and density to sauropods. Elephant bones were used for comparison because Frison and Todd (1986) did experiments and established transport groups for elephant bones. It is recognized that sauropod vertebrae and skull elements are dramatically different from elephants. However, Myers (2007) established that the differences, particularly in the vertebrae, were not significant. The number of skull elements is minor in comparison to the overall number of bones, so the presence of skull elements will not dramatically affect the transport group distribution. To further ensure that transport group estimates are accurate, the data were plotted with and without the skull elements (as suggested by Myers, 2007) . The distribution groups vary between the elephant bones and the coyote bones, with the sacrum, patella, astragalus, calcaneus and all vertebrae except the atlas in fluvial transport index (FTI) 1; ribs, scapulae, humerii, tibiae and metacarpals in FTI 2; and atlas, mandible, pelvis, radius-ulna and femur in FTI 3 (Table 3) (Frison and Todd, 1986) .
Based on distribution of coyote bones in a flume, Voorhies (1969) established three hydraulic FIGURE 4. Reconstruction of a circum-lacustrine environment combined from Alberdi et al. (2001) and Mancuso and Marsicano (2008) showing the position of the six taphofacies: A) swampy environment with periodic fluvial influence; B) swampy/lacustrine environment; C) delta plain; D) delta front; E) prodelta; and F) offshore lacustrine. The Aaron Scott Quarry is at position D. (Adapted from Mancuso and Marsicano, 2008) .
groups for vertebrate material that can be used to indicate flow velocity based on the elements present -group I includes vertebrae, ribs, and pelvic elements; group II includes limb elements, scapulae and metapodia; group III includes skulls, mandibles, and teeth (Table 3) .
The stages of natural weathering and abrasion of bones exposed to a semi-arid floodplain environment have been described (Behrensmeyer, 1978; Fiorillo, 1989) . Weathering and abrasion characteristics followed a modification of Behrensmeyer (1978) and Fiorillo (1989) (Table 4) .
RESULTS

The Bone-Bearing Interval
The stratigraphy and sedimentology of the site were described in detail by Jeffrey et al. (2011) .
The major points are summarized here. Within the Aaron Scott Quarry, the base of the bone-rich interval consists of several beds of fine silty sandstone with mudstone lithoclasts overlain by a calcite cemented siltstone layer that is variable thickness from 3 cm to 24 cm followed by silty mudstone with abundant unionid bivalves. The silty mudstone is highly bioturbated by dwelling and locomotion bivalve traces (Pelecypodichnus) and Planolites. The bone bed sandstones are massive and contain few sedimentary structures. The bone beds dip to the west at 11 degrees, slightly higher than the enclosing beds at 5 degrees ( Figure 5) .
Bones of the sauropod and many of the Allosaurus teeth lie stratigraphically near or on top of the calcite cemented siltstone layer while fragmented bones and most of the smaller bones, TABLE 3. Voorhie's groups for non-sauropod bones based on data from coyote skeletons (Voorhies, 1969) and Fluvial Transport Index Groups for sauropod bones based on elephant bones (Frison and Todd, 1986 including turtle and crocodile, are primarily in the underlying siltstone. Unionids are only found in the mudstone overlying the vertebrates and not associated directly with the vertebrate material. No other invertebrate material was observed.
Extent of the Quarry
The quarry is approximately 15 m by 15 m (Figure 6 ). The bone bearing layer is approximately 1 m thick. Over 1000 bones have been collected representing at least 10 species and 13 individuals. Bones from every part of the body are present, representing multiple taxa.
Fauna
Esker (2009) first described the fauna of the Aaron Scott Quarry and performed statistical analysis of the site compared to other sites in the Morrison. Although Esker (2009) found no statistical difference in the fauna between the Aaron Scott Quarry and other sites in the Morrison, a combination of paleontology, taphonomy and sedimentology differentiate the quarry from other sites. A taxonomic list is included in Table 5 . A partially articulated Barosaurus skeleton dominates the site with isolated Allosaurus teeth associated with this skeleton. Aside from these, turtle and crocodile remains are very abundant, indicating a high proportion of semi-aquatic organisms. The majority of the fauna represented were terrestrial.
Hydraulic Transport
The Aaron Scott sauropod bones are dominated by partially articulated sections of caudal and cervical vertebrae. Seventy-eight percent of the bones from the sauropod fall in FTI group 1, 17% were in group 2 and 4% in group 3 (Figure 7 ). The majority of the bones in a sauropod skeleton are within group 1 (vertebrae and ribs in particular), while bones from group 3 are primarily isolated teeth and skull fragments. The bones of the sauropod, particularly the vertebrae, show a weak orientation to the west with overall little orientation (Figure 8 ).
There is an unusually high number of Allosaurus teeth associated with the sauropod. It is thought that the teeth were shed from the Allosaurus whilst it was scavenging the sauropod carcass, and so they were not transported with the other FIGURE 5. Stratigraphic view of the Aaron Scott Site showing the vertical distribution of the bones in the quarry. The diplodocid bones tend to be slightly higher stratigraphically than other bones in the quarry. 10 bones in the quarry. Because of the association of the Allosaurus teeth with the sauropod, they are considered separately from the disarticulated bones. The other bones of the quarry are all disarticulated, fragmented, and many are partially worn. Of the disarticulated non-sauropod bones that are identifiable, 59% of the bones are from Voorhies group 1, 37% are from group 2, and 4% are from group 3 (Figure 9 ). Thirty-five percent of the bones collected were unidentifiable bone fragments (Figure 10 ). Comparing this distribution to the distribution of the groups in a typical skeleton (Figure 9 ), an enrichment of bones from groups 1 and 2 is shown. The non-sauropod bones show a weak orientation that is also primarily to the west with a secondary northwest-southeast orientation ( Figure  11 ).
Weathering and Abrasion
The bones of the Aaron Scott Site show a range of weathering with an average of 2, indicating cracking and flaking of the bones (Figures 12, 13, 14, 15, 16) . There is also a large concentration of bones with a rank of 5, indicating that the bones were broken into pieces (Figure 14) . These bones are typically rounded on the edges due to further transport after fracturing. The sauropod bones are an exception to the highly variable nature of weathering and exhibit no weathering or abrasion ( Figure  16 ). These bones are also partially articulated, and were probably held together by strong ligaments and tendons as well as desiccated skin.
DISCUSSION
The occurrence of bone bed deposits on a lacustrine delta is unusual in the Mesozoic and this deposit allows for the description and interpretation of the bones in such an environment. The unique taphonomy of the Aaron Scott Quarry is a result of its depositional setting on a lacustrine delta front, making it unique in the Morrison Formation. The quarry has characteristics that are similar to lacustrine deposits as well as fluvial deposits and indicates that the lake was a perennial lake, unlike most ephemeral bodies of water represented in the Morrison Formation. Furthermore, the taphonomic data indicates that the bones accumulated on the delta over a period of time and does not represent a mass mortality.
The paucity of elements of the sauropod from groups 2 and 3 suggests that the bones were slightly hydraulically separated but are fairly close to that of the overall skeleton (Figure 9 ). This indicates possibly some downstream transport occurred. The distribution of FTI groups and orientation indicate little transport of the sauropod bones. In addition, the distribution of non-sauropod bones, combined with the disarticulation and abrasion of the bones, suggests an accumulation of bones that are primarily easily transportable. This would be consistent with accumulation at the terminal end of a river, where easily transportable bones are carried.
Comparison to Morrison Formation Taphofacies
A comparison with established taphofacies of the Morrison Formation (Dodson et al., 1980; Kirkland, 2006) indicates some similarities to other sites but also distinct differences that make this site unique (Table 1) .
The Mygatt Moore and Cleveland Lloyd quarries represent ponds or oxbow lakes (Dodson et al., 1980) . The microstratigraphy of the Aaron Scott Quarry is similar to the Cleveland Lloyd site, with a siltstone overlain by a calcite cemented siltstone (Gates (2005) describes the calcite cemented siltstone as limestone). This is also similar to the Mygatt-Moore Quarry, except that the MygattMoore Quarry does not have the overlying calcite cemented siltstone (Kirkland and Armstrong, 1992) . They are considered ephemeral because they lack an aquatic fauna such as crocodiles and turtles that are expected in a sustained body of water. Taphonomically, the Aaron Scott Quarry is similar to the Cleveland Lloyd site. In both cases, a mass accumulation is dominated by Voorhies' group 1 bones (easily transported bones), but includes all three groups. Most of the bones at both sites are disarticulated, but some bones show some degree of association. The bones show a slight degree of orientation, generally indicating a southwest current at the Cleveland Lloyd site and generally a west-southwest current at the Aaron Scott Quarry. Cross-beds in the sandstones also indicate a westerly current.
There are, however, differences between the Cleveland Lloyd site and the Aaron Scott Quarry. Although the microstratigraphy of the two sites is similar, the overall stratigraphy at the Aaron Scott Quarry indicates a prograding delta into a nearby lake. The entire succession consists of coarsening upward units of mudstone and siltstone in a sigmoidal pattern in cross-section that thickens and then thins down depositional dip, massive sandstones lapping onto the pinchout up-depositional dip, and the repeating progradational pattern within dozens of beds in a 15 m vertical succession (Figure 3) . The bones within the succession dip at a higher degree than the overall structural dip of the enclosing strata (Jeffery et al., 2011) . Taxonomically, the Cleveland Lloyd site is dominated by Allosaurus and only one crocodile tooth has been found (Gates, 2005) . At the Aaron Scott Quarry, Allosaurus teeth are common but it is not the dominant genus, and turtle and crocodile remains are common. Taphonomically, the Cleveland Lloyd site has a low range of weathering stages with most bones exhibiting no weathering and the highest weathering stage being a 2 (Gates, 2005) while the Aaron Scott Quarry has a full range of weathering from 0 to 5 and bone clasts -broken, rounded bone fragments -are common. Microfauna are not reported at Cleveland Lloyd while they are common at the Aaron Scott Quarry.
Comparison to Other Delta-lacustrine Settings
Sedimentologically and taphonomically the Aaron Scott Quarry most closely resembles a delta front taphofacies (Albedi et al., 2001; Mancuso and FIGURE 7 . A distribution of the bones of the diplodocid based on FTI groups (Frison and Todd, 1986) . Table 6 ). Beds dipping at an angle higher than the structural dip of the strata indicate a depositional dip that would be consistent with a delta front dipping into the lake and is seen in both Huescar-1 (Albedi et al., 2001) and the Aaron Scott Quarry. Bones typically show a slight orientation as a result of reworking from the fluvial input of the delta. Bones are densely concentrated and uniformly distributed in all three cases representing a delta front environment. With the exception of numerous bone fragments, the bones show a range of weathering from 0-5 but have an average of about 2. Voorhies' groups 1 and 2 are dominant as a result of downstream transport and accumulation near the terminal end of the river. Differences in the taphonomic signature of the delta front taphofacies of Los Rastros Formation are attributed to water chemistry conditions that prevented the preservation of abundant vertebrate remains.
CONCLUSION
The fossil-bearing unit at the Aaron Scott
Quarry can be divided into three layers: 1) A calcite cemented sandy siltstone with mud ripup clasts. The layer consists of mostly disarticulated bones, including bones of turtle and crocodile. The disarticulated bones indicate that the bones were exposed for a period of time. Bones that are easily transported hydraulically are dominant, indicating that the bones are accumulating near the deltaic end of a river. The bones exhibit a range of weathering from 0-5 (Behrensmeyer, 1982) , indicating that the bones were exposed over a period of time ranging from less than a month to six months or more (Behrensmeyer, 1982) with some being exposed to weathering longer than others. The bones exhibit a bimodal ori-FIGURE 10. A distribution of the non-sauropod bones on Voorhie's groups. The bones were plotted with and without the Allosaurus teeth because the abundance of Allosaurus teeth suggest that the Allosaurus was feeding on the sauropod and that the teeth were not transported into the area. Excluding the Allosaurus teeth, the bones show an enrichment of group 1 bones, suggesting a terminal transport deposition of these bones. The distribution of these bones shows very weak orientation, but does indicate a bimodal distribution with one set oriented to the west and a second set oriented northwest-southeast.
FIGURE 12.
Histogram of bone weathering and abrasion for non-sauropod bones (sauropod bones had weathering of zero and are not included on this diagram). Weathering rank of 2 indicates flaking and cracking of the outer layer of the bone and is the most common in non-fragmented bones. Fragmented bones are ranked as a 5, indicating that the bones have broken apart and may have been rounded FIGURE 13. Examples of weathering stages of bones at the Aaron Scott Quarry. 13.1) Dryosaurus vertebra (VP 8612) with weathering stage 2. Note that the neural arch was broken prior to burial. Scale bar equals 5 cm. entation, with one set trending west and a second set trending north-south. The current direction of the river feeding the delta is interpreted to be to the west, while wave activity along the margin of the lake oriented a second set of bones north-south, parallel to the shoreline. Turtles and crocodiles are present, indicating a perennial water source. Microfauna are also common and likely are easily transported by the fluvial currents. This calcite cemented siltstone represents a period of lake level rise, where freshwater conditions persist.
The presence of turtles and crocodiles in this layer is consistent with perennial freshwater conditions.
The sauropod and associated Allosaurus
teeth lie on top of the calcite cemented layer, projecting up into the overlying mudstone. It is likely that these bones were deposited during the period of time when the freshwater lake levels were low. The bones of this layer are mostly disarticulated except several strings of sauropod vertebra. Other sauropod bones are associated with the vertebrae and are likely 3. Unionids are found in the overlying mudstone. This overlying mudstone represents rise in lake level, accompanied by an increase in fine clastic sedimentation into the lake.
The Aaron Scott bonebed accumulated on the surface of a lacustrine delta front (Figure 4 , location D) in an area subjected to reworking and abrasion as a result of fluvial transport. Dinosaurs and other animals congregated near the banks of the lake as smaller watering holes in the region dried. Bone locations and orientations indicate both fluvial and wave reorientation of the bones. Vertical distribution of the bones indicates that this accumulation occurred over a period of several years. When the drought ended, base level rose quickly, bones most recently deposited were best preserved, and a mudstone with an accumulation of clams buried the bone bed. Stratigraphic characteristics described in Jeffery et al. (2011) have concluded that the deposit in a delta facies. The observed taphonomic patterns may be characteristic of lacustrine deltas.
1. The bones consist of a mass attritional accumulation of several organisms that may have lived in or near the lake or the river, but were transported by the river after death. These organisms included terrestrial and semiaquatic fauna.
2. The accumulation is dominated by bones that have a high transport potential.
3. The bones are dominantly disarticulated, with the exception of some strings of vertebrae.
4.
This indicates that the carcasses were exposed for a period of time allowing them to decay prior to transport.
5. The bones have a range of weathering stages from 0-5, indicating that the bones were not all exposed at the same time but underwent a range of weathering times ranging from less than a month to six months.
6. There was a weak fluvial current that oriented some of the bones 7. down current, combined with wave activity that oriented some of the bones perpendicular to current.
8. Microfauna are common and likely accumulated due to transport by the fluvial system. 
